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Abstract 

PROBLEM TO BE SOLVED: To provide an oxide type superconductor which is 
equipped with at least either of the two material traits, i.e., the trait that 
superconductive layer with no generation of warp in the base member and with a 
stable superconductivity is formed, and the trait that little strain is generated in the base 
member and an enhanced critical current density per overall is obtained. 
SOLUTION: An orientation-controlled multi-crystalline intermediate thin film 22 is 
formed on the oversurface of a tape-shaped base member 21 of an oxide type 
superconductor 20, while a multi-crystalline quick formed intermediate thin film 23 is 
provided on the undersurface of the base member 21, and an oxide type 
superconductive layer 24 is installed on the intermediate thin film 22. Thereby the 
resultant oxide superconductor is equipped with at least either of the two material traits, 
i.e., the trait that a superconductive layer 24 with no generation of warp in the base 
member 21 due to a compressive force at the time of formation of the intermediate thin 
film 22 and with a stable superconductivity is formed and the trait that little strain is 
generated in the base member 21 at the time of evaporative attachment of the layer 24 
even in case the base used 21 has a small thickness and an enhanced critical current 
density per overall is obtained. 
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<?m$mkXz (111) BSA J Ao<7)-Clif^L<^v\ £ 

fc. e*3ojg.ttht. $>&&'t>fflmm22ttcMi 

4 1 > t*- ASgJt-f S * <o If $>i&Sk*lSffl& 2 2 co*£ B B B 
( 1 00) WtfiLOiiolzKh. 

[ o o 3 o ] z<ox o %\Wift%x4 *yt'-M.mm 
ft%^%tft>w-'f v yyt'tto ztx\ mt2 1 

±(C#j«3fl4 Y S Z<3lEltntM£l&A(i'IBBIK2 2<0 
& B B B fi<0a$ii; btti: SrEiajS-tfrSC: t Sri*, i 
fU i . «Hf £ixT v »l> i+iox^ y ? ft^t;:** L r Ml 
^rftSTM * y t*-ASSW S *ut £ t £ «fc 6 i> co t MJo 
tih. 

[ 0 0 3 1 ] ^<0SKqM»#t$A4>IS»EIR2 2<0 

ss^ltv^. YszaM^m^^mmm2 2<r) 

we^MMS^fcfc^Ttt. 0 0>W 

T'J>0. ffi!cO<0 1 0>fl£:<0 0 Dlli^fixtS 

5ic*-«rmt«ri. zixhoumzm. mm&tz 
05cosjSohm lt m&WF^nnwf^i. in 

*>, <1 1 l>(*Ci&orAlfr**^tt5 4.7*« 

[00 3 2] ZZX\ 8516*0 J: 3 £A*tfc£5 0~6 0 
«£0EHl*jTM * >' t*- A £ vmt S IBS Kftfe 
JlrffifittSrijrf 1 1 > 3 C t li . 4 y b'-AcOAStftS 
Affile 5 4 . 7 g -St-f S a^cOffitfctS: o fci§£ . 

-r ?t > f-v y * 'j >■ vif«L t s&awce c •) , mi 2 1 
tiftmz-mhwmmMz%ntz^<n&i?MRmz 

Wrh<r>4 * y \Z-J*<r>*> t •/ ^SS^fc J; 0 ^ ■? -y ? $ 



Jtt^LTK*. fefe'L. Z<r>& ') t,zmft$i\tz&&<n 'j 
[ 0 0 3 3 ] ffie^ST'Stt 2 1 <0-ff*)ffl 

itYsz <oei«iM«i#fi[iA'f laann 2 2 . 

2 1 (7)^Offl±(C^^ B B Bj8(i!c+rBl}SIS 2 3 im&L 

ztitzmwmmw-2<5*^t, 06T-(i^ B a B e2 

7 *5 1 HcO^^Bit $ ix^flc® £^ LT t >l> A J . 2 
[0034 ] ULhOJ: 3 tctSjS$ixfcffH!ll#;2 5(c 

T«Wt=«Jf *l* . * L X , Sf ffilWUft 2 5 ««±»tc 
JiSfSlSlIfll^tefB+ra^ 2 2 HJWC. 
^W_htfi£^$iil»lEM5!lj@m^Slif5 B B B ie[6]tttftii 
^tcOt^rO. ZtllzX*)mW*ftte&\*l±.?&. 

[0035] mz. m§mmmmfo2 5o±t=i!ffL*i8 

Jt^i^fttov^KW-fi. 07(ii5-fW*)*S«2Sl*: 

7 Oli. &m®&7 1 5r^TL» wC0«^SS7 1(01*1® 
<^WJKia7 2 OfSSSJl ft 2 5 i: f-V -y h 7 3 £ 
t£ST£!> iDC&^T^S. ED*>, M*^a^7 20 
KSStCiiS^ 7 4 A*iftH-£Jl . ^ <0S& 7 4 cO±ffi(Cji 
M«lif*:2 5&&mX'Z&£ : j< ! zZc'jX^$>t£i>lZ. 

m^7 4 <r)m>±.iiiz3&f*>i y7 3aizx->x$.m 

tlK9-Y-> b7 3tf®&tmX'm j tc > txXV$>. t 
tz. H«W?^7 5JUfBffllJi*2 5<0iSaj8a. 7 6ti 
SraHWft2 5*5*ia«*ipL. >!C0jMaiSM7 5*> 
<bii^WtS^7 4_h(c?iMaiift2 5$riM t }aiL, 
OT^KSS7 6 T'^ # K ; t T'»ffim{)B ft 2 5 Jit 

m&imfhzttfX'Zhz.oi'Ztc-ix^b. £tz. m 

m®l&7 1 (i. «m?L7 7 aSr^LT*S»mSIII7 7 
[00 36] ffE^-y-y b7 3{i. BtitlioktZ 

wtttmnoMmm tmmt tzi±mx uzmm. & & v *t - 

«!->T^-y y 1-7 3(1. Y, Ba<Cu,Ox. Y 2 
Ba^CusOx. Y 3 Ba 3 Cu60x^:.i,fflB!t. (Bi.P 
b ) 2 C a 2 S r 2 C u 3 Ox. (Bi,Pb) 2 Ca 2 Sr 3 
Cu 4 Ox^|,«. b&^itT 1 2 Ba 2 Ca 2 Cu,0 
x. T 1 , B a 2 C a 2 C u 3 Ox. T 1 , B a 2 C a 3 C u 4 0 
x=5: h mtitfc k't,ztt.m2ix& W,Wi&%<?> © »> >S?fffl^« 

^jSML^fflfiStWtcO^ffl^&^h^'ifi L MieS 
^74 li»t-5- ^ m L fz L iOT'. {*IS«Jift2 5 
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h, 

[0037]-*. am®$>7 1 commztt. u—ra 

^R7 8fc»lRli«7 9fclfe*UVX8 0fc»2R 
«t&8 1 ktflfctt^ft. U— f &*3£M 7 8 § -tt 
fcU-lf h*-ASr«Sl$»7 1 coflttfcttOWtfcftfc 
mwm 82Sr^LT^-y-yh73 C«3tK,tft:'# 6 <fc 
'3 {'=5: -> X m . f 7 8 li * - V ■•> V 7 3 

AGU— COjU-f. X^vTU— ftct'CO^-f 
ft;7)i<?)£fflO?t>li^, 

[0038] WlffTiSY S Z Oie|6]$lJffll^*SA*III*iR 
2 20_tic. ig-ft^S«#S2 4 5rffM1-?.S-£toi,. 

-c mwt h .. i -r . autfKJi* 2 5 s- z ti<n&mm$> 

tftA+HRIR2 2MS:±t= I TH7 CiSfU-imMHS 
S 7 0 OSS 7 4 ±tc!£M L , &f*iRg 7 2 £ JSSflf 

^gB7 7-e®E-ti>< zzx-simizfcixwsimm 
7 2t,zmm#x*i*xixmmw:mm7 2 zmmnmn. 

blXi>&\ tti. m&7 4(r)tmx-?$:ftmit 

xmmmm&2 5 imm^&iztmxx i>&\ 

[0039] mzU~WtK&M.7 8frt>ft£.Zittzl< 

m& . ztiizx -iXf-y-v h 7 3<oirawK 

0 £ S ft & A>H8 $ ft? *<0» : F^miW»£*SA+RI 

?iK2 2±(c««-r* t zzxwffittfntmvmizE. 
®mmzte&*fflmm2 2tf : ?tbcmiftL. aitb 

«TC t Ef*l L T v » 6 cr>X\ £l*]M9P£l£ A+IBRIK 2 2 
i:(C»*3ft4i!HWtfi@**R24^A<3c|*fc alt 
k bM&iMMft£&A4'ISR*R2 2CS-&-TI. <k ')£ 
x * «/ * juft * L r *SAftf h . zixlziiO « AS 
mtt«0A#=Sr|(MI:«J««lll2 4*«»fejh.6. $Nfc. f& 

mziz-mizm txmmmmmm 2 4 obahs srs 

Rfc/Itt 2 5 0±CiMkftlB«*fl 2 4 ZBtitth k . 
B 1 KijrtJ: o «rJB 1 ae^i&flftrtg«&*tt 2 0 **» 
<bft*>. WKErt«»*16*+IWn!t2 2±fc»«S*i 

immwrnm 2 4 ot& a&o 1 o 1 01: & v >t a . 

2 10ffi^riB]lCafftk*3 L*>i>U2b!»k'3 LA<EfrL 
!t*5j@«SWB 2 4 ii&A&ftKfctt&S^ fi^-&tt(cfl 

ft . &m.mzH tt i> ttwwwt«*ft**ii«ar w. 

SW2 l<0ffifirflC*SU&:«L»< . BWW8Mf*<oft 
fttt<0*«f»A>ft4. 

[00401 *1 <0«WBMtfttt«»W* 2 0 Cfc oT 
tt. fr^w^BSck L^kdiO, x-r*<o«tt2 l 

<ow$ t t . k&w 2 1 bmmmift%m%&& 

4>I8RIR2 2 k £&A%£4>ISK*K2 3 T£ft£ft6<0 

x\ mkumnhm 2 4 ojMffieffa&Baic «t ->t 

£tt 2 1 1 1) Z k A WJ Sft * . ZtlizXr> 



Xmtt2 1 ±OEfi8iW£*£A4>f B 1iIR2 2CiW't 
t £ w k t> d«Sr < =5r 0 . SmMff #tSA^m»R 2 2 « 

zmwmitwtot-t h <nx\ ®mwm&i& a+isi»r 

2 2±fc»***l*iMISBW8W»l 2 4 col&ASmtt^ 

t. i m\<r>mmtm&mfc2 oiz&^xu. 
mj+<rmviT-?w<F)Wti2 ifm^hxv^nx . m 

Zit&Z k A 4 T'# . *aHg*<9*$vmRi7)iSHttHlB* 

[004 1 3 *^.-^1 «M«BMkttlB«?Hlf* 2 
Ofi. S«2 l^Tffi(=;^$ft^^*SAj$fi!t*IBl»R 

2 3**»««kLT»ie-fs^T. m-fmnmms2 4 
m<7)x-ze>i,zimm$Mi8.-ti\i£x.<. -?^*-» 

<0i*jS§jitrCk*>*^BtT , *l.. ffi|6l»J»^^ 

A+ia»BS2 2 sjp^i^ftcosAiaw^ftfftwta 

#<Sft^3 OKWTk Uoi«tiboT<i. ffil«]SiJffll^ 

i£A4)i8EffR2 2±.t,zf&mzti?z®immmmm 2 a <r> 

mSlMttft ■JJH6Ffc«:*tf>T. «t OftftJt««W« 
tt$r^-rt^k^«.. ±tem 1 WWIcOK-ftiftlfi^SSI* 
2 0lc^oT{i. #*SA5I^' : f^fiR2 3$-S^jSX'N' 
•y^tJ: OJWS^ftS^Cov^SfflLJta!) 1 . CVD 

7 -yT$ftS; k* { ^ST-*S«0"C'P VDS*W 4 L 

[ o o 4 2 ] ifc . ±iem i <mvmw&&w&m- 2 

0tcJ>oT(i. S*J2 l^TffiKflMSft&'ttSRSRa 4 
^ttARA+nfflR 2 3 Tft l> ^(cov ^T tt^fl Lit 
if. i^#^A3[ft+ia»R2 3^t^ l 9^ie[6lS'Jffll^ 
teA+SjSR2 2*%MSftT^Tt<t<. -f<r*)t>ia 
1 0 tc^-T i a 3r£tt 2 1 <7)Mffi±K£&<9*SA&a*!£ 
*8ftt*«BWW«*»SA+BI»R2 2 . 2 2*^ 
$ft7tt«0-CftoTt>J:^. SW2 1 Wpffi±t:iS(n]$iJ 
«#SA^S»R2 2. 2 2Sr^-fl>%&. #El«nfJ 
«#tlA4*IBB»R2 2tt«lW-( ^yt"-i7yX N 
X^- y^'J y^'StcJ: ^m^titz^xhhzttm 
4Lo. 01 0«OJ:^^aW2 1 coMffi±CSl6l0IW^ 
*SA t fia»R2 2 . 2 2i)U *V t'-ATvX hXA' •/ 
^ U yfmzii 0»*Sftfc»RRR*2 5CAoT 
t±. EaSJfcfi^AoT ^4 1 cowpffl^S^SOffli^A 
+ISI3R 2 2.22 fc «t oTE«llB.t3* { fI*>MSft*^ 
J6SW2 1 IzKWftiit&Z k S-K±t-# . $ <btc. S 
W2 lcOTE (Jo^^ftSffi) (ct>Kl6}SJW#*g B B B4'H 

»r 2 2 $ftx v >«> sw 3 1 (nmtim± 

Jfft*. iftfcioT. ie(S]SW^B B B +fS1liR2 2± 
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i&MWZjtthnx', &W2 iw^$*[6j{cwi-&i@« 
r* * . ft -> r . a i o izip Lnm»nswm# 2 0 

i T ±E* fttrS**** 1 6 w k *^=5: < . *-* <- 
%2<r>mZ*ti>0>X'foh . zcr)m2(r>mcom<t^v. 

l«ftj»ft+BBIi!2 3a. 2 3 bjWBlRSfl. .Ift<b 
^gAftft+RfitR 23a. 2 3 b W 3 ■fc-tf^ttA 
a£+RNM2 3 bifcafflMW^BA+ISRMte 2 b 
tfffMSJx. £^EiWM1ll£H*+ISCTit2 2 b_kKBg 
ft!&S1E*« 2 4 tfffi&ZtiXtch LnX'Jbh . 
[0044] CI <OW<0^«*a5Sfi!t4'ISKf B! 23a. 23 
b (i . L fcll 1 ^ffl^#tSA*iaifjS;SIffil 2 3 

(ci»Hfl L^^rsi: \nmmz IX®2 cowaau^ •■> 9 

tmtm^XBlii.X'% . ^ISAj&S+ISIillBUS 
b^gASWl&AMifcfc^r aWk bfiii^iKcme 
l*l$*iTv>fcvM& t . cil±SH2 l<o_kiB (fiScME) tc 
WLrteJfEftCfa(t^ftr^&>rkA>l?£U\ dcr> 
El6li!»£*&A+QSB!2 2 bti, jfet»MBLfc*at 
(HI|BI8I{C LT . 03<7M :*y t'-AXA-/ 9^W<Z4 

A£lftifiaffM2 3 b±te»*3*l-0*4j£T**4. 
[ 0 0 4 5 ] SM2 1 t3^LT±fflS<?5+^fill<7))i^W 

urit. TO;b%Ei*iww#8A+iB»fli2 2 b fc^tfiA 

j$«4"S»SI2 3bi:«0Jf^<0-&tK±. 0. 1 — 1. 0 
M m k SilS . ±fii]W+P B 1^)gcoJI^O£-ff-£ 1 . 0 At 
m£»£T«<LTtiit» U^JUOflttttJIHrC' * 
-f. ^«fW(ct>^fOfc ±fflcO+ta»R<7)« 
A^fWO . 1 ju m*>fST J)l» k . »f rt *W 2 1 

i * . tmt b mmwmm 2 4 on* 
mz&isjmmz i otifl 2 1 cn^^tssix* 5 

* 0 . «MSJIB*t:»fl:«ilHWMI 2 4 07c*SrS 

« 2 1 wtrnaas *t l a s sti** o . mmtzw* 

12 4 cOBE^fflB!tA s SB^^J§:iX^*)l>*^t-#>l» . i 
fc. m&2 1 CC*tLTTffii]^+iaiiBJ^WA, -f&;b*> 
^teflj*tf;4»ISl?tlS2 3 bOlAti, miem 1 
#8Aai*+IH»K 2 3k 0 . 1 - 1 . 



[0046] ZO>&2<m<nS. 0 C36tt2 1 IZftlXi. 

m<7)*ffl»m£$-£&mfmm2 3 b tamm^^ 
w&2 2ht<r>zmfrt>ftmh%h\f. zmasfiL* 
mm 23 bt sAMfli^ttA+ianmi 2 2 b 1 1^*> 

W^X'fflBSmX't h£olztcZ>, Z<mMi . » 1 
<nm<r>ii o iz4 tW^f^^fflA^SSItl&i^ 

xn-y ^ «j y^-ri. z t iz x ots«2 1 izttixm 
(v*r3mmx'hMifafflwz%™*ffi®&2 2 wst 

2. 8£ . -e ^BKffiiJ$K(iji*w-f * v t'-z, •? ••/ ? 

•/ * 'J >7'lcJ; or ^ISfljtrtt+IBWBI*® 
B)c1-«.ii^-^it / <r(ftT-t4;i:C^& < . Mttt. ft® 
m^^"/^'J>^lZi.tH£. ii^. 0. 5jum.-^|SI8 
m<r>M£X'fSte!imX'Z hifi. ®#>1Sfafrh4 *> t- 
AfcSIBtLSra^flWW ^ 'J > ^CiiUf . 0. U< 
m/^PalSS^jlSr-WfigM^Il i: =SrS . 
[0047] ®.-oX . H2OM<50K'fb ! ftSm^#:9 0 
(cj>^ r (i » »K+IBBWS: IHSftJWSWi t EHoWW 
^^AjIBI fc ^ ~ **» fefll* Levitt- J: •) . ^^Ai* 

«<fia»ii 2 3 b t fnnmuz m^mmm 2 2 1 1 * 
iirhvfzmmftz^x&ftmwz&gk^rsmwikt hi 

0 1, . «)Kta#ia<o^*>*El6lWW^Bl't'l9P:K<?)3R 
**^-=5:< tch 0 x. , ^^ B B B aiS+P B 1fiKg|5^<i)tMiI 

A+naW 2 3b kSltlM«#»A^ISRm 2 2 b t R 
-«?J*"5>fll*-r 6 k . ^fW®? 2 3b. 22 bco&£14 
«Aff 0 - t *) k * 

[ 0 0 4 8 3 d9(i. *miiz&hfflmmwm#<F> 

&3<m&vrri>cOX'S>h. Z(0&3<?mcr>fflkWgM 
mmtol OOli. ^-Tlkcr>mM2\<7Mm±.lz%ixx 

fim<m^fwm^ znxzh §tuoat +s 2 

3a. 2 3b*«]g^$<x, ;iX*>^JgAj$St4'IBPffll2 

3 a , 2 3 b±K*ft*'ftEfiiM®£l£A*Pal3BI2 2 
a. 2 2bMB«5n. Ctl^ElSlfJfSf^^A+SSK 

2 2a. 2 2b±C*ft-ehiHb1W«SMi24a. 2 

4 b*^$fLr=5r& tWT*& . 

[0049] i com 3 <nm<rmvcw&wmw 1 o o 

jfcWBWi LfcJB 2 OffleOBHblMKSHIft: 9 0 k H 

5 k Z h\t , Lr TflJ^fSA&iK+P^li 2 

3 a±(C(>EM«fl»ttA4>nmt2 2 a**»***i. 
$ btzmmW&ttiik*f$B®2 2 a±lzMiVV»M%. 

mm 2 4 a *t»«snr v ^h£xh h . ; <o«w*e a 

i$l«4>ISIjfli2 3a{i, ftCiBJU^l^^a 
44BB8d^lR2 3 kH*t:|*<0»Ae3& t te^S*ir«r 
St cor* 0 - jfeeMttLfc^fcBIZHft£ Lt02 

<r)Tm&*>*-/9i&w.*m^xM®x't>. ttz. m& 
m^fsmm2 3 ac^jgAft^Attcfc^r aiik 

bWti#SiIC«Elfil$ixrv^v^J. c«iSW2 l<o 
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ii. fazmwuz-xmtmmmizix . ms^^y 

#y*«*.fc8B*ffli>T#JfcC&*. *H2 1f!)iaifflf 
±(C^^ B H B iifi£+P^^ 2 3a. 23b LT JESfifcS 
iil.iei^0lfS)^ H 3 B+^fSK2 2a. 2 2b(i. -Hl-f 
it'f >t > t'-ATy X h X/ \" y 9 'J > I 0 ffM $ 

t <ot-£> a z t tm & lvk zcox? iz&fafflwz 
iaskipfflmm'; 2 a . 2 2 b am t-AT>x kx 
v x- ••/ 9 o> ymz x >) ffM$ tifzmimmw 2 5 k * -> 
x (i . Effifo^i * s a '>x*t*%>i> ^ammnu^mm^ 

&A'ffi<m 22a. 2 2b C J: o TE^E-^* s fT*>M$ 
ix&£^gtt2 lK£9#£tl>::fc£|5MT'#. 
(c. £tt2 K/TFE (tn^Six&S) Ct^faM* 
ROM 2 3 a^ieitlfll»^g B B B +^^ 2 2 a^Bg$ 
iVO**<0T. 3 1 ^iS-ft^'Pfiit? it-S . ^ixCJ: 

o x . mmmzte^mm®. 22a, 2 2 b itzwt 
wmmm 24a. 24b zmm-r&mzmfmmfa 2 

5 IKS J fe>-t= JD^ L^<=5rD, fi^Hf* 2 5 ^ffico 

5<75ffljg* { 2c£-r&w:\ s^2 l^^fatcfl-r*. 
smstnitfSjE l tzmmtmmm 24a. 2 4 b £ 

[ 0 0 5 0 ] s*t2 1 izttixTW<o*fflmm<om?*-<?) 

•£ft. -t^^^ieiSlSlltill^^a*^?!^ 22at ^^ B B B 
^BJc+fSslll 2 3 a fc <r)W.fr<F>m\i . MIESS 2 <WJO 

idfiflj^fcs&^siB? 2 2 b t zm&&dt*ffimm 2 
3btmm<vm&frc>o. 1-1. oumtziiz. m 
immwmm2 4 ait. ftizimitzumibiiimmiz 
lx . mi<r>v— rmmmmzm^xBtftx-z . *<nm- 
Mtm^m 1 micomimmw&m 2 4 1 nmiz 0 . 5 

[oo5i] w.3 cr>mcr>Mifflimmmmfc 1 0 oizh-> 
mcs»2 icmm&z^mmiftLxmm 
M-mmtfBf&.ztix^h<r)x\ (mt 
vmm%m»£ww%. ) htzn omf-mffimfetfrn 1 <r> 
mnmcMmmmm- 20^2 nmcommmwmm 

*9 0^2fgSJgi:=5:0- ^-A-jf-zl^OWBS 
< =5: 0 . ^SESM<0i V^Rco 
Kttlim###:SrS^HlS«-r -5. ItmJt^ ') 
n&ifihh, ZblZ. Sg30W^K^^«SH*l 0 
OtCfc^T . IS|Sl$iJffll^^ B 3 B +ra1Ji«i 2 2a, 2 2 b £ 

BfS.itziMzh'.xit. %tttnmmm&<p®mmm 
m<nmmwzi.nxm^2\izK Y )w±thzt^ 
< . m2icr>%zumztt?mmftm i £%uz 

[00 52] <*«Hfl<Offtfl> *«flfc*Kveii % r- 



immw&mzBfcLtzz tizx o . f-r««ifi« 
jis aw< x t> . smmmw<7)*r3immx3iftzixh 
<r>x . BSft^mzsi^ii^Bt iz isimm%> izx^xm 
mzm*-rf± t&zt * wj $ tx h . iwciitifi 
±<7)+iaif t •& z 1 1 ^ < % o . 

1 0 0 5 3 ] +r B ^^^*S B lilB!<.fi^tid«'l 
3H£4>S}I^ t ie[ai0HJP^ B a B 4>^^ t i &*>&zf& 

mftZ£xMfommm£B<t>®m®±t&£t)i. &m 

WM*ttS:*t. Sf>tc, 3lff<OiTO±^)El4l*l»^*S 
A4>nSMl^ 4 *yt'-J*7isA hx/N' y ^ 'J > /i£(c 
J; OffMLiti ttcJ: *) . ffi®Jo^A s A->T k >«> h<n<n 

a 5 #4 1 1 z t tmzti < . mmmmfccD&mv 

[0054 ] 
[*J6(r1|] 

mmmi > 02t^-r»i«<o^^^'-y^Kii5:s 

ffl L , C O^BO*^ SSsOrtSP rc*S? I 

HTlxl 0- 3 h~MZ®Klfz. SWk LT. fll 
0mm,liS0.1mm.*?l 0cmW\xfO'f C 
2 7 6f- rfcttJBLfc. M^liYSZ (<gfcit 
Vi\,a-7) mnljVZmw ^^1E3 0 0V. 
X/N' y 9%8L 1 0 0mA Cg^L, 1 
^ff^o xmt<r>--}i(rM ( Tffi ) ±(cJI § 0 . 5 u 
m<0»R<0 Y S Z^ttiftjirt+BWBISrJBlSL^, 
[ 0 0 5 5 ] &{C . m 3 C^-fflt^OW ^ > t"-2»*/ < 

KS-"K>-rT'«^l# IT 3. 0 x i o-« b-Mzm± 
liz. ^-y-yhfiYSZ (fgefl:i;;ua~7) w>i> 

O&ffl^, X/N*-y 1 0 0 0 V . XA-y ^USSE 1 0 

0mA. 4 ^>-^t'-AWAI^S5r5 5®C#<r|§ 
^^yjS</)T>-^MtES-3 0 0VC. -f^>f 
-Acy>mBS3£K£ 2 0 A/ c mHcfn-ffLlK L T 



(10) 



WBI¥9- 1 2 07 1 9 



*ymMZ'n%ix 5&fmtitmwmtz> zt.x*mz o . 
5/<mwsz R^mm^m^mmm z i . m 6 

[ 0 0 5 6 ] <Jcfc. luieK(*I»)8P#^+r B 1fiM±(Cll 
7(c^-f1ilS.<?)I/— lfM^SSrffl^T/S$ 1 . Ojotm 

ftS! I ^-y-vhtLT. Y,, 7 Ba,.,Cu 

ifti^tz. MMySM&nft®* 1 >' 1 O" 8 h-;Mc$E 
Lfcft. rt3H::8*££Al2x 1 O 3 S->Ufc Lfc 

ilTjfcUl 93nm<OArFU- rSrfflofc,, ^WfiK 

4 0 0- ct-6o#ibk &m$mf&>i l zti^xm 
mfmmuz. zzx'^mtsxvtmmvM. -tie 

ftftig«»#ftti. WS 1 02. Ojunu flOm 
m, 1 0 cmff)i>cr>T'fo&. 

[0057] zffmvoMS9mm«fii»»L. owra 
m&nmfc&ffZ-otimMk. BWMrara?jK=5. 1x1 

0 5 A/cm* (77K. OT) $r^L. 
J>^0WEg-»SSS^S=5. OOOA/cm' (77 
K. OT) ffi«>Tft?§^S®i#ttS:*»irS 

* t § i t tfitt < . *-> <- if-ivhtz o <wm%m 

[0058] (Hffi0iJ2) SttfcLT. (BlOmm, « 
$0.05mm. 1 OcmWUfO'ff-rjffl 
ir vfcWWi . h5I S3S*fc0>J 1 fc BWfc LT BMttMnUIUi 

2. 0;um. <B1 Omm, ^£ 1 0 cmOtOTlili. 

frfcofcfS*. HMHElE$ft=4. 8x 1 0 5 A/cm' 
(77K. OT) £jpL, ^--^-^-yU-^OWBIf 
maESftK=9. 2x 1 0 3 A/cm2$-^L, SE«6-Cffi^ 

iUtK-ffcf!jj|Stt53WMi . H £ # 0 . 0 5mratIUl 
J: oTJaESttCS**^*- . 

[00 59] (Jt«Ml ) *Bi:LT, (SlOmm, If 
$0. 5mm. £3 1 0 cm^NXT-n^f^f-rSrffl 



1. 5jum. (BO. 5mm. fiSlOcraWWtii 

JgfcfrfcofclSft. BHMtSHS*=5. 2 - lOU, 
cm* (7 7K, OT) SrinL*:* 5 . h 
tz Y )<n&ft^S8®8L=\. OxlO'A/cm'tiut 

[0060] ( JtRCfl 2 ) £ttl)TBS££<i JUMt+ia 
Ji. S $ 1 0 1 . 5 Aim, 411 Omm. 1 OcmfO 

mx-h^tz. zemimnwsmwzGtni . mi 
wm^m^^-ytzmk. 1. 1 • 

1 O'A/cm 8 (77K. OT) ar^L. 
)\shtz^<rMMWffi&%.= \ x l 0 2 A/cm*fclSui 

$Lltz. 

[oo6i] ( mm 3 > m i ^-tm&n u—rmm 
msimmi. a10mm.fso.2ram, ^§10 

cmWAXfD'f C 2 7 6f— y'frhtch&MOWffih 
iZ^ix^tim S 0 . 5 a« mOJBMKOY S Z<7j^ B a B 2)S 
+IBWW&««Lt. ^-y vhtLt. YSZ (3cffi 

^/un^r) ^iatcru— rmm&fttdtz. 9-y 

■v bm^mcOU— ft LT^l 9 3nm<7)ArFW- 
■VSrffl^fc. ^^•CStftOM-ffilCfSO. 5jumO^*S 

ttz*imi.2 0ftx'h->tz. mz. isciFti^-f 

y-yH±YSZ (S^b^3-T) S<OtcO«rfflv», 
^•/^tfElOOOV, XAt'^iaiOOmA. -f 
^>?(S<7)t'-AcOAtfft^5 5g(c#^iS^L. -f* 

yj!gor^xhi;ESr3 00V(c. A*>v-J*<r>w&. 
m%.£ 2 0 w a/ c m^ t-eti^ixis^ lt iaiesft<7> 

^M^isiiii^v^y ^ vy^tmrnz^^ym 

0 1 ^iafi!cM?5a-r ztx-mzo. 1 x< m y s zie 

|6]$iJffll^^B a B +PB']iiM Sr^fiS, L/c . 
[0062] ££TttiJto#ttfta«K+HSlRi. 
0. 5/im<?)t>cO$rl O^TJfflRtJt^ Wffiff/m2& 

&wmm\i, ws 0 . 1 >u moto* 1 BSPaMirc-!' 

fcWT'. J: 9^B a B iSB£+Hfi^$:ffM-t 

[ o o 6 3 1 mz. mmiftmm&&*mmm±iz® 
7*z7jk?u— fm*m^m^xm§BMtm 1 tmmz 

LTWSl. 0//m^iHk«IIM»*Sr»iSL. H8i: 
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^>ilfciMt«!ja«W*«5«. *S 2 0 2 . 1 ju nu (3 1 
Omm. 1 Ocm^tOTMo 

ww>i«*fT*->fcit*. bw*s**=5. 2x1 

0 5 A/cm2 (77K, 0T) £?SL. tf-A-*-^ 
Afc 9 *)»*MtS?&«= 2 . 5 x 1 0 3 A/c mM77 

4 1 1) c k < , *- *>*: 0 0>»Wt8BE 
ffi#fi±-f £ w k #91*^=5: o # 

[0065] ( itwi 3 ) mvwTmz%mgu&$L*r& 

te. H£201. 6^m, 46 1 0mm. 1 OcmCO 

SBSa^WSfcffft^fcli*. 2. 3x 

10 4 A/cmM77K, 0T) SrSsLfci^ *w<- 
*-/Hbfc9<OB*«8t«*=l- lxl0 2 A/cm* 

[0066] ( ) HUie^fe^J 3 k R«tc LTS 
«^BBtc^eftafiE+ia»IKS:?FML^o H3 
izff,t fitifc^ 4 * > t'-AXv \° y * £ ffiffl L . mil 

■y * u y^kl^c-f ^ygsjt&ft&oT i BSHREffiSa 

- k-cws o . i /z m^oY s zkpisjw^i*** 

«IM*tt*+IBIIIIt»*Lfc. 

[ o o 6 7 ] mtfcomm<nmii&\ft®m$>&&'p 
mn^zmi^tm^cou-^mmmmim^xm 

tmtmi 1 k L T W S 1 . O^rn ^BMW*1B«* 
Jf HftWM L, H9k H«coK<LftiB«aWft * 

tt*ofc. \;xt<n!mx^biitzfflmmw!mft 

te.Jf£203. 2xun. $50. 5mm. 1 0cm 

[0068] znmmiswmfc£ft$i l . B#«a 

*ft^)«6«rfT*-3fclS*, tt»«aWK=4. 8xi 
0 6 A/cm* (7 7K. 0T) Sr^U ^ 
*fc 0 <0B»«ffia?* = 4 . 7x1 0 3 A/c m 2 (77 
K.0T) ffi^Tffi^SH^ttSr^*^^ 
C k * mtZXZ tz , X o T ft ^<ifcBMt*««SW* 
li. J*«a«0. 2mmfc»v«tf*ffl^Tt. Kfl3l*8 



K^%tm 3 (?)BMlSHlfiWHI*<7)« 2 <SS® k * > ^ 
Ck##Wc&o£. 

[0069] (H««5) Sttk LT*il 0mm. 5$ 
0. 2mm,I?80cm^afo^f-7m>, 
»f <0±B±fc#Jfrr * Y S ZEfflMtt£& JfrtlSISK 
COJI^^O. 7/*mfc U £»<9Tfl5±£JI3 0. 7ju 
mc7)YSZffi^$iJffll^$S B B H +rBm^$r^^> £-jUT> 
9 »J r^ttfcJ: 0WU:WKi»PI 1 k 

w^«ft+ra»»±^ii7 ^*^«^u -^38*sia 

SrffltvcffS 1 . O^m^KfW^m^l^rffML . 0 
1 0 k ft* Lfc« 

[0070] ( JtWl 4 ) SW^Tffl^ffi^]$lJ«!^^ B Q 0 

+iaawt ^w±«neia»«5 t mmiz ix 

0. 7jum^YSZffir^6W^^ 

imtmmmtr&itiL , a 1 4 k Rtt^Kft^smss 

[007 1 ] fJieHSfi^J5 T*feiifcW»l*5:^t^ 
(Cjt«ffJ4 T1#^>iX^®®*^ 9 0 0-9 5 0 0 CTtO^ 
L. lm/ht*BlSli:fck*^)li*l*lCC?aofc«aB» 

/I^^To ifc, HI 2fcfl*W4-«l^fcfHI*^) 
»tt^rn7r>f;^^t, HI 1. HI 2*. fit 

ttttfi#f6K9«& (^m) l«tt«W^*"ffi]^S 

[0072 ] ^B^^Oro 7 r >f /l^oRWft** 
ffliJaT^!)* ( 1 ) tciOJKU-riwk^-C**. 
R= (X*+Y 2 ) /2Y ■•• ( I ) 
^ I R»±ft**S. XliiffiWOTn 7 
<n%Ztf\Z~9<F>t^<F>WJ5$\<n%:Z (jum) . Y(M 

ffljgttc07°D7r^;u4 1 ^S$^t:-^^k %<?MKti 

[0073] ^Wl 5 ^ISHai *iiHl 1 iOX = 4 
500 (/zm) . Y= 1-1 00, 000 I (*>?'* 
fn-i.) Xfohfrio. Ztil>Z l5CCftAt6kR = 
9 64 (cm) ^ntcWLrit««4(7)*JI 
*T«H1 2iOX = 4 500 (jum) . Y = 400. 
000 (^>^'XhO-A) Xhhfrh. ZtlhZ IS 
tCftA-TSkR = 2 5. 3(cm)tM. :<l«t^ 
tm 5 Tit feiifcaWlBW* ( «»^>iTOt:El«Mfl* 
^ H a B+^M^^«L^i>^) »i, JtWl4T1#^^ 

&ltzi>co) l,zitKxm*'&tf±£<. R9*&«'h3 
t^k^ofc. 

[0074 ] SaSM5*fetX^Jt«W4T1»^il7tBMk 
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(BStc*t U ^^Sl-J: 0 A g 3— f 4 > 7"5rS6 
L. SUSfflgSW^-eti-fixAg^S^ffML. Ag 
3-r ^ y^C^SS^H^+tT 5 0 0*CT'2^ 

mW^MT 7 7 K (cftifl L . *hSlSSPI 0 T ( -f7- 5 ) 0) 

£m%lti&%£mi 3(c*rf. 01 3+, ^H(D(i^ 

t^EI-frl:iI$-*'ri J ^t-$> 0 . ®*S0(iltKffl4 til 

[ 0 0 7 5 ] 0 1 3*»£>HJte#>&J: 3 Jt«W4 Tit 
ix^flSWrtcfc^T 1 1 5AOTW«^*L-C*5 0. 

»wB««iiTv^4i t . w*u=« ixmm 5 

mwxmi. )kMMAff)i > <r><rm2^X'h Y ) . 
wwi*w**nT^* ; t *%ft . 

[0076] 

mmmt. ^7#nmt0mB±.iz*tiwwuim 

^mmm^izmtmmmmm * $ *> h ft 
<7)X\ T—T#(omt(r)mzim<xi>. tmmmm 

ill.. c:iifc:J:-o-cStt±tf0*l^l(BtcM»* I 4tl>w 
£ 1> ^ < * 0 , BflWJ«IHSJIi*HWK«aiii<0 TO 
tt**Kd±-r I. Of . El*J«HW#ISA+BrafflU:k3BJ«S 

n h mmmmmmc7)^^i^m { m t & 0 . nm 

0 <9BS#mSH&K£ |6J±3 -£ft -I k . SffiSfi 
0*£ V vftR«»flSHBH«(IWI**a«»c««'t4 - k 
**T'£ 1. k v > 3 iM.*6** ft . * , 

i x mm? h cr>x- . BMkwewMiiiKo* $ ^ cmim 

[00 77] ttz. «r(=+BaW*#»SAaMfflH!lfcS 
|6]fSi|ffll^*£ B a B ?IIS k OHJf A> L£8HM*@€$iS 

mmbz%to*£tzwzttz&x&mm&&8fr } m 



|§Mlg0^ttA { '>ft < &ft 0 i . #ttAa*+HWIt» 
[0078] att<OHBB±t:+iaW«*^LTR 

*0#£l£ 3 /ifcBMMHraWfttf>» 2 fggJgk * 

sggaoj: q*§ \,\%Rnmimmmmft$:®%i.zm 
&?&zt &x- z h 1 1 » 0 n&tfh h , ifz, 

[007 9] S^C. SWOSffii^ieifilSiIffll^B 3 ^ 
^ > t'- A Ty^bXA- ■•/ ^ 'J > X ') 
JgfiE Uc t <Mzh -9 T tis ffi(o^* s A otv^tw) 

?KSii4fcA»tt fcR 0*^ t ft - 1 SrfiftitT* . LA 1 
t>. SWcOTffi (3t)Pl?!l$ixftS) Ki^ftiS^+raSI 
BPWWlMW^IS A+ RRWbWB* 3 ixT ^ ft cot' . S 

+ia^EIR±ClMfcflliB«#« 5r ft 

1 ft- 1 tm>£tc< . aw^iiftf)ss*>' 
s^-Tftfot', mt<?>mi}ftizn?mwm&}fi$: 

t. ^wn<r>mmn.%mmmzx.ix[i. wmmzm 
^nmm^m&m^smminzi oti^cso^ 

com^T-Tttomttfm^btix^x t . SKb«jeii 

S* 5 (S]±-T ft k ^ -5 ^fttco^^: < k t -^"^#14 Srfiii 
fclWtllWiWHMESrfttt-* - * - k*<r* ft . 

[01] *»«tc» ft BtflSIW WWK*tf>» 1 ^(^J Sr 

^-rwffi0T**ft. 

[02 ] *^C«ftiMI^«SW(*<0l8tC« : ji 

[03] * JHHCfiR ft KflS»lB«WW*W«Jt Cffii 

-f ft A t'- A^n* y 9 3£E<9-Ca]£*-4-fli<£0T*.f> 
ft. 

[04] 03tC^mtCfflK' ; >iXft^^>^>^- 
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[06] h wmmgrnft-am wmmft 

[07 ] ***Kffi61Hk«m8Blf^«Bftt»ji 

[08] *«fflC«*l^1WMW»*«)»20«l!t 
SH-ffiffi0T-*>4>. 

[09 3 *^BB(C^&K-(l:t!)S€*3H*«SS3<7^Sr 

[0io] *%mz&b& mmimM&<7>zff)m<n 

[011] &tffll 5 Ti# fcftfcS RRJlfl«0*iiB«*K 
[013 



<r>-rny r 4 nx'hh <. 

[012] JtiRffiJ 4 T1# bMznmWM&MWftnT 
U7T4)lX'hh, 

[0133 gtift 5 . mm 4 -ci# ^ix/c mtwm. 

[0143 w.*<mimimMmw<7)mz^-mmm 

x-hh. 

2 0. 90. loo- mimnmmmw. 

2 1 

2 2. 2 2a, 2 2b---m? H i$fi£+P B 1iIBI. 

2 3. 2 3a, 2 3b---ffifi#J»£*Sf B +ia?SIS- 

24. 2 4 a. 24b-BMfc!lttfI*8W. 



[02] 
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[138] 




24o 



[HI 1] 



[012] 




1000 2000 3000 4000 5000 6000 7000 8000 
(jum) 



1000 2000 3000 4000 5000 6000 7000 8000 



[HI 3] 




0 O.i 0.2 03 0.4 0.5 06 07 0.8 
tit* (ra) 



(15) 
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7 0> h^- z Jcom^ 



(5i)int.ci.6 mma^ jfmmm fi 

H 0 1 B 13/00 5 6 5 H 0 1 L 39/24 
H 0 1 L 39/24 

Z A A C04B 35/00 



z 

ZAAB 
Z A A 



(raws* gas jra^- 



{12) to'tt 

SDKfl5aiKK*«-TB5#l-t 

<72>«#* fflf • 

3irtc*a:iitK*«-Ta5*i# 



